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Sir: . . ^ * 

I, Jonathan S. Minden, Ph.D., declare as follows: 

1 . I am a one of the named co-inventprs for the above-captioned application 
(hereinafter "the subject application"). 

2. I am a professor in the Biological Sciences Department at Carnegie 
Mellon University ("CMU") in Pittsburgh, PA and have held that position since June 
2007. Prior to that time I was an associate professor at CMU from June 1997 to June 
2007 and an assistant professor from January 1991 to Jime 1997. CMU is the assignee of 
the subject application. 

3. I, along with Alan Waggoner, Ph.D. conceived of the subject matter 
described and claimed in at least the independent claims of the subject application prior 
to July 1993. 

4. In support of the conception date alleged in paragraph 3 above, I enclose a 
partially redacted document entitled "Disclosure of Invention" that I, along with Dr. Alan 
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Waggoner, submitted to the Office of Technology Transfer of CMU. This document, in 
section 3 and the attached Figures 1 and 2, discloses the invention claimed in the 
independent claims and most of the dependent claims of the subject application. 
Information, not critical to the showing of the invention date, is also redacted from this 
document for confidentiality purposes. The dates that have been redacted from this 
document are prior to July 1 993. 

5. In further support of the conception date alleged in paragraph 3 above, I 
enclose copies of laboratory notebook pages of Christopher Lacenere, a CMU 
undergraduate student, who, with a graduate student, was working at my direction and 
under my supervision. The dates that have been redacted from this document are prior to 
July 1993. The pages show that the students were synthesizing Cy5 and Cy3 dyes, two of 
the matched multiple dyes for use in difference gel electrophoresis detection experiments.. 

6. I believe that Dr. Waggoner and I acted with due diligence from a date 
prior to July 1993 and continuing at least through the filing of the subject application. 

7. I further declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
ftirther that these statements are made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or document or any registration resulting 
therefrom. 
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CARNEGIE MELLON UNIVERSmf 
PITTSBURGH, PENNSYLVANIA 15213 



DISCLOSURE OF INVENTION 

1. Title of Invention: Difforence Gel Electrophoresis 

2. Inventors: 
a. Tonarhan Minden 
name 

Biological Sciences 
department 

Alan Waggoner 



Biological Sciences 
department 

3. Brief description of invention. How does this invention relate to new 
processes, machines, compositions of matter, manufactures, etc? (please feel 
free to use additionail sheets to elaborate and to attach sketches, drawings, 
photographs and other materials that help illustrate the description) 

Cells are composed of complex mixtures of proteins, nucleic adds (RNA and 
DNA), and a wide variety of other compounds* An essential part of studying 
cells is to be able to detect or monitor differences in the protein or nucleic acid 
composition between different cell types, cell states or between normal and 
abnormal cells. We have designed and synthesized a new class of fluorescent 
dyes diat will allow researchers and diagnosdcians to detect alterations in 
proteins or nucleic acid composition in extracts from different cell types. •These 
dyes designed as matched pairs where each pair is similar with respect to 
molecular mass, ionic and pH characteristics, and chemical reactivity for covalent 
attachment to proteins and nucleic adds* The matched pairs will differ only in 
their spectral characteristics. The nucleus of the matched pairs is the cyanine 
dye molecule, where two functionalized indole rings are connected via a polyene 
linker. By varying the length of the linker, one can alter the fluorescence 
spectnim of the dye. Figure 1 details die structure and the array of possible 
functional groups that can be used to make different derivatives. 
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A typical application for a matched pair designed for protein modification 
is as follows (see figure 2 for a diagram of tbe procedure): die matched pairs are 
designated as Propyl-Cy3-NHS, vMch has a red fluorescence, and Methyl-Cy5- 
NHS, which has a blue fluorescence. The protein samples may come from cell 
lines where one line is normal (or wild-type) and the other is cancerous. The 
normal cell extract is labelled with Propyl-Cy3-NHS and the cancer line is 
labelled with Methyl-Cy5-NHS. The dyes become covalendy linked to the lysine 
residues of all the proteins in each extract. The conditions are such that all 
possible lysines are derivatized. The Cy3 and Cy5 derivatized extracts are then 
mixed together and analyzed by either single dimension sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE) or by two dimensional gel 
electrophoresis (2D-PAGE). The most sensitive method for separating complex 
protein mixtures is by 2D-PAGE, where one can routinely identify more than 
2,000 individual protein "spots". The gels will then be analyzed by a two 
wavelength fluorescence gel scanner. Proteins that are common to both normal 
and cancerous cells will migrate on the gel as a single spot with both red and 
blue fluorescent components. Proteins in the two populations that differ either 
as a result of loss of expression or changes in post-translational modifications 
will not comigrate and can be detected as red and blue spots the do not contain 
the matched pair counterpart . Gel analysis is intended to be completely 
automated such that a computer will identify the protein differences. In 
addition, the dyes can be designed to react with different protein side chains as 
well as nucleic acids. We believe that these dyes represent a significant 
improvement in our ability to detect minor differences in complex protein and 
nucleic add mixtures. 

4. External Sponsor (Corporation, Government Agency, etc.): 



5. Internal Sponsor (Departmental Research Ftmds, etc.): 
None 

6. Contract(s) or Grant Number(s): 

(your departmental administrator may be of assistance in identifying your 
finding somres.) 

7. State first date oft 

a. Conception - 40R 

b. Sketch or drawing - ^ Ht 

c. Written description 



d. Completion of working 

model (or operational process) -^ff 

8. State first date of: 

a. IXsdosure to other (non-CMU en4>loyees) - none 

b. Printed publication - none 

c. Oral disdosm-e (e.g. seminars, conferences, etc.) - none 

d. Use for profit - none 

e. Offer of sale - none 

9. What makes this invention novel? How does the invention differ from 
present technology? What problems does it solve, or what advantages does it 
possess? 

The present technology requires that different samples be run on separate 
gels and compared by visual means. There are commercially available 
electrophoresis systems that require extreme precision during gel fabrication 
and electrophoresis. In spite of these exacting standards, no two gels are 
identical- the pH gradients may not be perfectly linear or the electrophoresis 
conditions may be slightly different. Computer software for automated 
alignment of different gels is available. However, these software packages are 
all based on linear expansion or contraction of one or both dimensions. The 
software cannot adjust for local distortions in the gel. Our proposed system does 
not require computerized alignment schemes because any perturbations in the 
gel or electrophoresis conditions is internally controlled by have both the test 
sample and the control run on the same gel. Therefore eliminating the need for 
the expensive and meticulously controlled 2D-PAGE systems. 

10. What are the present and future uses, applications and advantages of this 
inv^tion: 

In terms of protein analysis alone, one could use this matched-pair 
fluorescence tagging protocol to detect differences between cancer and normal 
cells, cells at different phases of the cell cycle, or at different stages of 
development. As for my own research in developmental biology, we would be 
able to detect the protein differences between cells destined to be part of one 
structure or another. We could also monitor how cells respond to a variety of 
stimuli or drugs. All these events that alter cellular behavior could be easily 
detected without die need and expense of high precision 2D-PAGE systems. 

1 1 . What are the disadvantages or limitations of this invention? 
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